In August of 1916 there were thirty-seven cases of toxic jaundice and eight deaths published by the Home Office, and in September following twenty cases and eight deaths; in October forty-one cases and thirteen deaths: twenty-nine deaths in three months. This does not include the large number of sufferers from the minor but none the less distressing effects of T.N.T. such as rash and gastritis, and the rare but interesting condition of aplastic antemia.
Dr. Benjamin Moore voiced the apprehension that all felt when he *said that the subject was of enormous importance not merely from the number of people who die, because they are a comparatively small fraction of those who work on the material-but on account of the large loss of labour at a period of stress in the country. In my first communication to the Society I referred to the fact that non-occupational acute yellow atrophy of the liver was a recognized and constant feature in the mortality returns, and by the courtesy of Dr. Stevenson of Somerset House I can present the reported deaths from this cause up to the end of 1917:
Deaths from Acute Yellow Atrophy of Liver, 1911 Liver, to 1917 Liver, . 1911 Liver, 1912 Liver, 1913 Liver, 1914 Liver, 1915 Liver, 1916 Liver, 1917 The quarterly figures case incidence of T.N.T. instructive fashion. of toxic jaundice here set out give the jaundice and T.N.T. deaths in a rough but Quarterly cases of Toxic Jaundice, 1916 and 1917. 
Section of Epidemiology and State Medicine
In attempting to work out curves of the incidence of toxic jaundice I had, however, to depart from published returns. It has to be remembered that notifications of industrial disease are often not made at the date of their occurrence, indeed a death and inquest may be the first official intimation of the occurrence of a severe T.N.T. case; further, cases are not published by the Home Office until the report has been verified by the local certifying surgeon. It follows that on occasion cases appearing in, say, a January return, may have occurred in the previous December or November. In these curves every case has been allocated to its proper month of occurrence.
When an industrial illness is a constant feature of a trade such delays tend naturally to fall into a constant feature, making one period fairly comparable with another, but, in dealing with this T.N.T. outbreak of a limited duration, individual correction of dates can be applied in practice owing to the intimate relations of the Factory Medical Officers with the Ministry of Munitions. Information as to the prevalence of T.N.T. sickness is received weekly at the Ministry on a form setting out the names of separate factory processes and the cases are subdivided under headings of: Toxic jaundice, rash, other cases (gastritis). The number working is asked for and the percentage incidence of sickness. Cases of jaundice or aplastic anaemia are individually the subject of a special report by the Factory Medical Officer. Previous History.-The innocuous nature of T.N.T. has in the past been dwelt upon by all authorities, and the same faith was -held up to July, 1917, by F. Koelsch,' who said that tri-nitro-toulene had no specially poisonous property, but that impurities present owing to crude war manufacture caused slight symptoms resembling those of nitrobenzol, but is in all respects milder in type.
First Case.-It is of interest therefore to put on record a few facts concerning the first case among shell fillers that attracted the attention of those ever on the watch for new forms of industrial disease. On July 9, 1915, Dr. Edgar Collis, after visiting a factory in Kent, travelled on the back of a motor bicycle to Whitstable to see a patient Rn. under the care of Dr. Rupert Smith, who had connected his patient's illness with the " inhalation" of tri-nitro-toluene, and who gave the following history: Age 19; previously an oyster dredger; employed filling shells and mines with tri-nitro-toluene for twelve weeks. Left work a month I Zentralbl. f. Gewerbehygiene, July, 1917. previously suffering from severe vomiting and inability to take food. He said his bowels only acted after taking salts, and that the motions were clay colour, also that the urine was deep brown. On examination the conjun6tivae and whole surface of the body were deeply jaundiced, but his general condition was not serious. Except for some depression his aspect was normal, pulse 72, lips a good colour. There was no tenderness over the liver, but Dr. Collis thought the liver was rather reduced in size. The patient recovered.
It is of course only too certain that cases had occurred before, and that the link between occupation and disease had not been supplied by the worker or his medical attendant.
The first death certainly due to T.N.T. was a man, A. W., aged 44, who worked on shell filling at Woolwich from May, 1915 , to July 30, 1915 , and died on August 17, 1915 Herbert French. The post-mortem showed those changes due to T.N.T., with which we since became so familiar.
T.N.T. Sickness.-I would illustrate by the sickness figures of an important filling factory the remarkable decline that has occurred since the present system of medical oversight was instituted at a, very critical time. The number employed varied from week to week, but a total of 6,000 T.N.T. operatives may be taken as a working figure. The amount of sickness in percentages on the different processes was as follows: Males only are employed in the mills on account of the high temperature constantly maintained for the drying, grinding, and mixing of T.N.T. and ammonium nitrate.
The diminution in sickness can be paralleled at the other factories, and may be attributed to the combination of several factors.
Causes of Diminution of Sickness.
The introduction of whole-time Factory Medical Officers has been of immeasurable benefit. Useful as sporadic medical inspection is for occasional problems, its benefits are overwhelmingly multiplied when an able medical officer is added to the managerial staff. As the medical officers are to the regiments so the T.N.T. doctors are to the workers in their factories whose livers and bone-marrow are in truth always in the "danger zone." The presence of a medical officer in the factory is a continual reminder to the manager of the ever present health problern, and the doctor is always at hand to offer advice and to criticize proposals as to hours, ventilation, feeding and sanitation that affect even indirectly the health of the T.N.T. worker.
The preliminary medical examination has come in for much criticism, yet its value is indubitable. It brings the worker and doctor into contact from the first day of employment, it enables the doctor to know the health of the body of labour under his control and to weed out those whose poor physique or actual illness make an easy breakdown probable. Whether fatigue or disease be the cause of illness it is a moral certainty that in the absence of, and indeed often in the presence of, physical signs malaise will be attributed by the worker or his doctor to T.N.T. absorption.
By intercourse with neighbouring practitioners, attendance at the local hospitals, and consultation over dubious cases, T.N.T. can be made to assume its proper proportion in local medical certification, and preventive measures should do the rest.
The cardinal rule for T.N.T., as for other explosive work, is clean working. To take the simplest example, shells were once filled everywhere by a process of hand stemming. T.N.T. was weighed out bv hand and emptied into a funnel put into the mouth of the shell. The powder was distributed in the shell and rammed into place with a wooden rod and mallet. An intelligent and skilled worker could do this with ten or fewer well directed blows, but the majority of workers would give over fifty ill-directed blows, spilling the powder with every effort and raising puffs of dust with each impact. Tens of thousands of shells were filled in this manner, and to a lesser degree the same held true of the filling of the small linen exploder bags, only 3 in. long, which process has had its. own fatalities out of all proportion to the total weight of T.N.T. handled.
Screw filling has been the ultiimate solution of the clean working problem. Much experimental work was needed owing to the explosive and engineering problems involved, but to-night I am able to show photographs of machines that fill both shells and exploder bags with the very minimum of human contact. As an economic proposition automatic filling made its own appeal but reinforced by the health menace and the recommendations of the T.N.T. Committee set up by Mr. Montague, the most earnest attention was directed to this engineering aspect, and with such Tesults, considering the inherent explosive risks and engineering difficulties, not the least of which was the supply of material and labour, that those concerned deserve every encomium that has been expressed by all conversant with the problems of machinery in explosive factories. In his communication read at this Society in January, 1917, Viscount Chetwynd did not refer to the experiments he was even then carrying on, and which, by the March following, enabled it to be said that his method of automatic filling with a vertical Archimedean screw was extremely satisfactory. I am able to show photographs illustrating shell filling by vertical screws and by the more recent horizontal method. Speaking generally, a 6-in. shell can be filled in forty-five seconds and the saving in labour and contact that this means needs no labouring on my part.
Alternation of employment has been another safeguard to which great importance has been rightly attached. By removing the worker from contact it lengthens the period during which the factory medical officer can pick out the incipient stages of grave poisoning, it gives time for the elimination of T.N.T. absorbed and as shown by the table below comparing the experiences of three large and similar national factories, its existence has been a great factor in preventing a large amount of serious disease during the early period while adequate precautionary measures were being installed.
1916.
ALTERNATED.
NOT ALTERNATED. Ventilation.-The role that improved ventilation has played in the reduction of T.N.T. illness is hard to assess. The oppression that is felt in any enclosed room where T.N.T. is manipulated is a very real thing and prolonged physical labour under such conditions is enervating, and the difficulties of working under such conditions has forced the matter into the foreground: any improvement in ventilation under such circumstances has had immediate and gratifying results. Every T.N.T. worker is an absorber of T.N.T. and to microscopic or visible extent has a certain amount of met-haemoglobin and NO-hemoglobin in circulation. Adequate ventilation is a remedial measure tending to preserve the balance or chemical compensation of the haemoglobin katabolisml, an undue strain of which, Dr. Moore suggested, is the underlying cause of both toxic jaundice and aplastic anaemia. The occasionally noxious nature of some forms of T.N.T. supplied to factories has been a matter of complaint since it was first used in large quantities. Irritative and respiratory symptoms, such as lachrymation, cough and sneezing are common when such material is being handled. I have smelt impure samples a hundred yards away from the gate of the factory, and adequate ventilation is an essential for healthy and comfortable working with such material. A volatile and fairly stable impurity has been isolated from crude T.N.T.-tetra-nitro-methane. It is an oily yellow fluid, rather volatile, which clings to crystals of T.N.T. Its 'acrid characteristic nitrous odour is well-known in manufacturing plants,
Workers
where the most constant effect of its inhalation is a transient asthmaticlike cough, but which, in susceptible persons, gives rise to headache, precordial depression and vertigo, fatigue on slight exertion, and sometimes dyspnoea.' Owing to the presence of this volatile irritating impurity, adequate ventilation is essential where heated T.N.T. is manipulated. Doors and windows and louvre walls provide natural ventilation sufficient for cold processes, but some form of plenum is essential wherever a hot process is in operation. Exhaust ventilation presents its own problems in a T.N.T. factory. It is introduced to suck away fume and dust from the point of origin, and as regards dust powerful local exhaust draughts have proved of great service in keeping the exploder. bag filling process in a dairy-like state of cleanliness. A minute quantity of fine dust may fall from the spigot of a bag filling machine but none falls on the worker's hand or the working bench when the draught is in operation, and loose empty bags that should not lie in the working area are whisked away. An electric fan operating in a T.N.T. dust current has explosive and fire risks of its own and hence an induced draught is in general use. A powerful current of air is blown from a lateral opening along the main duct and this pulls along with it the stationary air in the hinder parts of the duct and a recovery chamber is the only obstacle between the working orifice of the duct and the open air.
Factory Dentist.-I have referred to the work of the factory medical officer in keeping down T.N.T. sickness and mention must be made of the factory dentists, first appointed on the suggestion of Sir Thomas Barlow at a visit to the largest T.N.T. shell filling factory. Large numbers of work-people that would be refused employment by the factory doctor for dental reasons can be made available without much delay. Gastritis is greatly lessened among the workers-with healthy mouths, and as it is difficult to distinguish between a mild T.N.T. gastritis and a dental dyspepsia, the possession of a wholesome mouth greatly lessens the difficulty of a differential diagnosis. Scalings and extractions are done on the factory premises in the factory time. One dentist has informed me that his average of extractions was 1,200 a month. We are more than anxious that T.N.T. workers should be well fed and to this end excellent canteens are everywhere established, but without an appetite and a healthy mouth combined this canteen provision becomes largely ineffective.
Gloves have played no part in our protective devices. From the first it was appreciated that workpeople would never keep the interior of their gloves free from contamination and that the duration of the war would not be long enough to instruct thousands of workpeople in an aseptic ritual in putting on and off their gloves and overalls, hence except for rough or hot work, gloves, of cotton or rubber or leather, are definitely discouraged.
For historical cdntinuity, reference must here be made to a paper by Simeon Snell on " Amblyopia due to Di-nitro-benzol," in the British Medical Journal, March 3, 1894, which sets out a series of precautionary measures with practical cautions that might be applied to-day almost without change to T.N.T. factories.
So far, then, I have dealt with minor T.N.T. sickness and rash, and shown, I think, that a combination of clean mechanical working, selected workers, medical supervision, and ventilation, have brought T.N.T. sickness down to a negligible quantity.
In all, fourteen cases of aplastic anaemia are known to have occurred; twelve have died, one, a man aged 72, is still ill, four had previous toxic jaundice. Aplastic an.Tmia may show itself as a gradually increasing debility and breathlessness as in pernicious anaemia or t may have a fairly sudden haemorrhagic onset. I cannot lav too much stress upon the necessity of a skilfully conducted post-mortem in these cases, inasmuch as fatal uterine haemorrhage may, and has been, wrongly ascribed to abortion in certainly two cases and the cutaneous hoemorrhages of both septicaemia and leukaemia may be and have been wrongly ascribed to tri-nitro-toluene when occurring in T.N.T. workers.
It is worthy of note that the factory with the severest incidence of toxic jaundice and the heaviest incidence of minor sickness (C.) has only had one hmorrhagic case whereas another large factory with only a moderate incidence of toxic jaundice (H.) has had four cases of fatal anamia.
Varying Incidence of Jauntdice and Minor Illness.
The variability of the incidence of the several forms of attack by T.N.T. has been referred to by the Medical Research Committee in the introduction to the report of Dr. Moore's published research on T.N.T. poisoning: " Those who hold this view lay stress upon the independent variability in the degree of cyanosis on the one hand and of jaundice on the other" (Special Report, Series No. 11), and I can best illustrate this wide variation between the amount of jaundice and minor illness by a short note on the sickness at a factory on the West Coast open to the Atlantic breezes. The working conditions were bad, the jaundice cases numerous over a short period, but the minor sickness throughout was small in amount. There were four sheds with five or six melting coppers in each and splashing of molten T.N.T. was common. The spigots of the coppers in which T.N.T. was melted dripped continuously, lumps of T.N.T. lay on the floor and shell carriages, alternation was unreliable and there were other faults. Up to February 14, 1917, there were thirteen cases of toxic jaundice with seven deaths. Dirty working may have been the cause of the toxic jaundice cases, but one would have expected also a large amount of T.N.T. sickness. Week ending Incidence of Toxic Jaundice. I would like to submit here the curve of incidence of toxic jaundice at a factory (C.) which has filled about 40,000 tons of T.N.T. and, with wide variations, may be said to have employed without alternation 6,000 people upon T.N.T. The sudden rise in the incidence of jaundice is noteworthy; its peak of -twenty-four cases actually occurring in August of 1916 and then a gradual fall to nothing in March of 1917. This is the factory whose minor sickness I have referred to above as reaching 11 per cent. of the workers on one process in October, 1916. The curve of another factory (L.) shows its highest peak of cases in September, 1917, and, as to be expected, of deaths in the following October.
A factory in the North of England (G.) ran until December of 1917 without a single case of toxic jaundice, and then in that December had three cases, one in the following month, and a very. occasional case since.
Another The remaining set of three curves show the total incidence of toxic jaundice and fatalities up to the latter part of 1917.
Prognosis.
Anyone perusing the Proceedings of this Society that dealt with toxic jaundice, in January, 1917, must have come away with a very gloomy picture of the prognosis of this affection. So heavy were the pathological contributions that the clinical aspect hardly attained its due importance, and hence certain fragmentary records in recent literature should be mentioned here.
Dr. Barbara Crawford, the medical officer to a very large T.N.T. manufacturing plant, reported in the British Medical Journal; April 20, 1918, four cases of toxic jaundice that recovered. In all four there was profound illness, jaundice, delirium, and marked diminution of liver area, and later recovery, with replacement of liver substance and function.
Dr. W. Bower, in the British Medical Journal of May 4, 1918, reported the result of his re-examination of past cases of toxic jaundice. Thirty-three cases examined by him six to eighteen months after their return to work showed no diminution in the area of liver dullness, and no interference with nutrition, or with the digestive functions. He draws attention, however, to the ill-effects of T.N.T. upon heart muscle, ten of his cases being still unfit to take on prolonged exertion or heavy work.
.Etiology. Dr. Stuart McDonald's paper of January 19, 1918, British Medical Jouurnal, on acute yellow atrophy in syphilis, cannot be passed over by anyone attempting to come to any conclusion as to the aetiology of toxic jaundice. In July, 1908, he stated in the Edinburgh Medical Journal that there is much to be said in favour of the view that in the causation of yellow atrophy we have two factors at least at work, and in this last paper on the subject he too deals with five typical cases, all occurring together in a limited period, although thousands have been treated by the same methods of salvarsan and mercury without these complications previously occurring. This is very comparable to our experience with tri-nitro-toluene.
Factories under constant working conditions have run for long periods without cases, and then toxic jaundice has appeared in an epidemic form, to disappear almost as mysteriously as it came.
No one special feature seems to predispose to this incidence. A poor physique will not necessarily fail on T.N.T. work, and the healthiest mav succumb, as only too many post-mortems have shown. A puzzling feature is the long delay that may occur between the exposure to T.N.T. and the onset of toxic jaundice. In the January, 1917, Proceedings I published the case of a boy, C. M., who left his factory at the end of June, 1916, and was first jaundiced on September 1 of the same year. A remarkable case of toxic jaundice occurring six months after exposure is published by Dr. Legge in the Annual Report of the Chief Inspector of Factories, 1917, in which case the onset of jaundice appears to have been determined by a severe cranial injury. Even muore remarkable is a recent case, M. B., at Liverpool, the first case of jaundice that has ever occurred at this particular factory.
The girl began work on January 18, 1917, and put waxed block charges of amatol (T.N.T. and ammonium nitrate) into shells off and on until September 10, 1917. Since that date she was not in any contact with T.N.T. On June 6, 1918, she was well, and on June 14, 1918, she died, jaundiced and comatose. The post-mortem by Professor Glynn showed the liver 41 oz., gamboge in colour, soft and flabby, and on section a gamboge colour throughout, with no dark red atrophic areas. The microscopic report by Dr. P. N. Panton showed central necrosis of the liver lobules, with peripheral fatty degeneration uniform over the sections examined.
Taken by itself this case might be looked on as one of nonindustrial acute yellow atrophy of the liver, but with the knowledge that there are other cases exhibiting similar, though shorter, latent periods, it would be rash to disassociate T.N.T. from this fulminating case of fatal jaundice occurring ten months after contact with the explosive.
The setiology of T.N.T. sickness is still obscure. The channels of its*absorption and excretion are known, but when one bears in mind its eclectic incidence at the various factories, and the want of correlation between the minor and the graver forms of T.N.T. sickness, and, above all, the puzzling feature of this latent period, that holds both for toxic jaundice and fatal aplastic ansemia, one is driven to the conclusion that the aetiology is not simple, but that two factors may well be involved (1) A primary damage of the liver cells by T.N.T. or its isomers, that are always present in a small percentage.
(2) Some unknown bacterial or toxic invasion acting upon the damaged liver and producing the clinical jaundice, or post-mortem atrophy, that we all recognize. 
DISCUSSION.
Dr. T. M. LEGGE: The diminution in sickness which the figures brought before us show to have taken place in national filling factories is due largely to the energy which Dr. O'Donovan has unsparingly thrown into his work. I want to direct attention to a point, well illustrated by T.N.T. poisoning, which may not strike the ordinary observer. I mean the difficulty of notification of industrial disease because, if care is not taken, the usefulness of the requirement may be greatly impaired. When, illness-notably toxic jaundice-from tetrachlorethane in dope late in 1914 and from T.N.T. in 1915 began to occur the first step necessary was to get information of the cases which would be a real guide as to the risk run and the'need for precautionary measures. In notification of infectious disease differential diagnosis is the difficulty. With industrial disease not only is there this but, owing to the slow onset, the patient passes through a stage of absorption which does not amount to poisoning, and yet in which the stigmata of the particular compound as, for example, the blue line on the gums from lead absorption, and cyanosis from T.N.T., are apparent. Now T.N.T. is protean in the various ways in which its effects are shown. Dr. O'Donovan has described the five most prominent-on the skin, the alimentary canal, the blood, the liver, and the bone-marrow. With exception of the first they are all to be described as T.N.T. poisoning, but for statutory notification all are not equally important, although obviously the management of the factory should be aware of all cases. Btt when statutory notification has to be made the medical practitioner requires a definite symptom to guide him. PulMication of statistics of notifications of T.N.T. poisoning would be quite unreliable, as the figures would refer to a number of T.N.T. workers seeking medical treatment for any and every complaint. But figures published monthly of incidence of toxic jaundice furnish a real indication of serious illness due to the compound calling in each case for inquiry as to causation and observance of precautions. It. was for this reason that toxic jaundice and not T.N.T. poisoning was added to the list of diseases to be notified under Section 73 of the Factory and Workshop Act. The procedure has reduced expense to the State, has relieved the medical practitioner of doubt, and has saved endless worry and waste of time, which must have resulted had a wider requirement been imposed. The curve (p. 164) shows that for the development of toxic jaundice "in 1917 the critical months of employment were the second, third and fourth, as in them some 60 per cent. of the cases occurred. And you will see the very close similarity the curve for 1917 shows with that prepared for most of the cases in 1916.1 This fact goes far, in my opinion, ' Proc. Roy. Soc. Med., 1917, x (Special Discussion on Toxic Jaundice in Munition Workers), p. 72. to explain the curves of incidence Dr. O'Donovan has shown in certain factories. The sharp rise takes place a few months after the factory has started, a high level of incidence is maintained while precautions are inadequate and the " salting " process being undergone. Then as precautionary measures-notably clean working and diminution of dusty processes-are elaborated, the curve steadily drops. I should explain the curves in which there is no sudden sharp rise and steady fall as showing the effect of alternation of employment-a fortnight in T.N.T. and a fortnight out-because I believe that in the most striking curves shown sharp ascent goes with lack of alternation and never where there has been alternation. O'Donovan, is of interest. Professor McDonald records five cases of acute yellow atrophy, which occurred in syphilitic subjects in the course of or subsequent to treatment by salvarsan substitutes and mercury. In these cases cultures from the heart blood and lung have given copious growths of organisms, apparently of the coli-typhoid group. Professor McDonald surmises that the essential cause of acute or subacute yellow atrophy in munition workers is some poison, possibly of a microbic nature, produced in the alimentary tract and acting on a liver previously damaged or whose function at least has been disturbed. Assuming the truth of this view, T.N.T. workers might be exposed to three distinct attacks, which cumulatively might prove fatal to the individual. These are: (1) T.N.T. poisoning; (2) hepatic disease, brought about, for example, by syphilis or alcohol; (3) a secondary infection of the coli group or an intercurrent affection such as influenza or tuberculosis. Causes (1) and (3) together might be sufficient to cause death. In making this suggestion, it is noteworthy that Dr. O'Donovan found many of the workers suffered from gastro-enteritis.
Dr. E. L. COLLIS: Dr. O'Donovan's communication is of importance not only on account of the material which he has placed before us, but because of the clearness with which he has presented this material. I have personally been especially interested in his account of the T.N.T. position during the past twelve months. Previous to that time I was myself closely associated with the position, but since then a change of work has placed me so that I have only been able to acquaint myself with the position through official returns and reports. My active participation in the epidemic-if I may be allowed to use the word "epidemic" in regard to the occurrence of poisoning which took place-ceased when the epidemic was at its height twelve months ago, and I have been particularly struck with ' Stuart McDonald, "Acute Yellow Atrophy in Syphilis," Brit. Med. Journ., January 19, 1918, p. 76. the extent to which new appliances have been introduced in the factories, which maintained output and minimized exposure to poisoning. Dr. O'Donovan has suggested that a second factor may be associated with T.N.T. in causing toxic jaundice, and there certainly are some points in 'the way in which cases have occurred which make this suggestion worthy of careful consideration. Still, I almost hope thbt such a second factor will not be found to exist, as, if T.N.T. itself is the only cause of poisoning, then the position at which we have arrived to-day is the more satisfactory; and we have before us an instance which I venture to think must become famous in the history of preventive medicine-the history of how a previously unknown form of poisoning was recognized in its earliest stages, was investigated chemically and pathologically in the scientific laboratory, was studied completely in the factory and at the bedside, and has been brought into subjection by preventive measures-and all within the period of a little over two years. This combination of chemists, pathologists, administrative officers, both central and in the factories, and lastly, but not least, of engineers who have ungrudgingly used their inventive powers in the production of ingenious devices, is hard to parallel in the history of any disease. Dr. Legge has suggested that the character of the curves which represent the incidence of cases of toxic jaundice in the individual factories may be explained by two influences. First, the peculiarity of the curve of period of employment of those affected-such a curve as is shown in the report upon the discussion which took place at this Society on T.N.T. poisoning in munition workers in January, 1917; and secondly, the introduction of improved methods of working. I am not, however, myself convinced that these two influences will account for the epidemic character of the cases in industrial factories. Were it so the curve in its rise should closely agree with the curve of period-of-employment incidence of those affected. I mean by this that the curve representing the period of employment of those in the factory ought to coincide with the curve of employment of those affected, and that the peak of the curve ought to mark the moment in which the personnel of the factory became steady. Reference however to the individual factories does not, I think, bear out this contention, but it is a point which is capable of being tested. Further, we find that in point of fact the epidemic in each factory began to fall off and was almost over before the steps taken, especially the introduction of new machinery, could have had any pronounced effect. In passing I may draw attention to one pointnamely, that lead poisoning has some similarity in the way in which the incidence of cases is related to the petiod of employment. (I do not here refer to very chronic cases which are recognized only to occur after nine to ten years of employment.) These cases are at their height in the first three months of employment and hereafter the curve falls steadily away until it is almost at the base line at the end of two years.
